The transcription factor Foxn1 regulates skin adipogenesis and affects susceptibility to diet-induced obesity.
Foxn1, a transcription factor expressed in the epidermis, regulates keratinocyte differentiation and participates in skin wound healing. In the present study, we explored the impact of Foxn1 insufficiency on diet-stimulated weight gain and dermal white adipose tissue regulation in the intact and wounded skin of Foxn1eGFP/+ (heterozygotes, Foxn1 insufficient) mice in the context of age and diet. The results showed that on a high-fat diet, Foxn1eGFP/+ mice gained significantly less body weight than their Foxn1+/+ counterparts (Foxn1-sufficient mice). The intact and wounded skin of Foxn1eGFP/+ mice displayed abrogated expression of the master regulators of adipogenesis, Pparγ, Fabp4 and leptin, which decreased with age in Foxn1+/+ mice. Foxn1 insufficiency also resulted in a decreased percentage of adipocyte-committed precursor cells (CD24+) in the skin. The proadipogenic pathway genes Bmp2, Igf2 and Mest showed a gradual decrease in expression that accompanied the gradual inactivation of Foxn1 in the skin of Foxn1+/+, Foxn1eGFP/+ and Foxn1eGFP/eGFP (lack of Foxn1) mice. Bmp2 and Igf2 signals colocalized with Foxn1-eGFP in the epidermis and in hair follicles. The present data demonstrated that Foxn1 initiates the cascade of adipogenic signaling that regulates skin homeostasis and wound healing and affects susceptibility to diet-induced obesity.